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Effect of Stress-Strain Curve on Ultimate Compressive Strength of Lean Duplex

Stainless Steel Plates

Takao MIYOSHI

ABSTRACT

Austenitic stainless steel (JIS SUS304) which is most commonly used in structural applications
typically contains around 8-10% nickel. It has a relatively high initial material cost due to high cost of
nickel. Recently developed lean duplex stainless steel (JIS SUS821L1) contains approximately 1.5%
nickel. Low nickel content of SUS821L1 makes it more economical. Despite the low nickel content, it
exhibits similar corrosion resistance to austenitic stainless steel. Therefore, it contributes to reduce life
cycle cost including the initial construction cost and to extend service life of infrastructures. According
to exiting coupon test results, it is shown that SUS821L1 plate exhibits different stress-strain curve
depending on rolling direction and tension-compression loading. However, from the view point of
practical design, it is recommended to consider SUS821L1 as an isotropic material. This study aims to
investigate the effect of stress-strain curve on the ultimate compressive strength of SUS821L 1 internal
and outstanding plate elements by means of parametric studies. Moreover, the effect of residual stress
on the strength and applicability of existing design curves are assessed.
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